Genes of the Major Histocompatibility Complex (MHC) have recently been shown to have neuronal functions in the thalamus and hippocampus. Common genetic variants in the Human Leukocyte Antigens (HLA) region, human homologue of the MHC locus, are associated with small effects on susceptibility to schizophrenia, while volumetric changes of the thalamus and hippocampus have also been linked to schizophrenia. We therefore investigated whether common variants of the HLA would affect volumetric variation of the thalamus and hippocampus. We analysed thalamus and hippocampus volumes, as measured using structural magnetic resonance imaging, in 1.265 healthy participants. These participants had also been genotyped using genome-wide single nucleotide polymorphism (SNP) arrays. We imputed genotypes for single nucleotide polymorphisms at high density across the HLA locus, as well as HLA allotypes and HLA amino acids, by use of a reference population dataset that was specifically targeted to the HLA region. We detected a significant association of the SNP rs17194174 with thalamus volume (nominal P = 0.0000017, corrected P = 0.0039), as well as additional SNPs within the same region of linkage disequilibrium. This effect was largely lateralized to the left thalamus and is localized within a genomic region previously associated with schizophrenia. The associated SNPs are also clustered within a potential regulatory element, and a region of linkage disequilibrium that spans genes expressed in the thalamus, including HLA-A. Our data indicate that genetic variation within the HLA region influences the volume and asymmetry of the human thalamus. The molecular mechanisms underlying this association may relate to HLA influences on susceptibility to schizophrenia.
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Introduction
Schizophrenia is a severe disorder that is often characterized by auditory and visual hallucinations (DSM-5) (American Psychiatric Association, 2013) . Susceptibility arises in part from multiple small effects of genetic variants which are common in the population (Purcell et al., 2014) . Among the significant genetic associations found with schizophrenia by genome-wide association scans (GWAS), those within the Human Leukocyte Antigens (HLA) region, on chromosome 6p, are of particular interest because they hint at a role of immunological genes in disease pathogenesis (Andreassen et al., 2014; McAllister, 2014; Stringer et al., 2014) . The HLA region, the human homologue of the Major Histocompatibility Complex (MHC) region, spans about 4.5 million base pairs containing more than 200 genes, many of them involved in the immune system, such as those coding for the HLA proteins (Cullen et al., 2002; Shiina et al., 2009) .
Associations with schizophrenia, of polymorphisms within the HLA region, have been found at broadly three different locations in the region (see Fig. 1 
